Lip GYH and Hobbs FDR. An analysis of factors that predict patient consent to take part in a randomized controlled trial. Family Practice 2007; 24: 388-394. Background. Recruitment targets of patients to multi-centre primary care-based randomized controlled trials (RCT) are often not met. A critical step in the pathway is whether an eligible patient will give consent.
Introduction
Randomized controlled trials (RCTs) are widely accepted as the best way of evaluating treatment effects. 1 A key success criterion for RCTs is that a reasonable proportion of eligible patients are included. This ensures both that sufficient participants are recruited in a reasonable timescale, allowing the trial to meet the study power requirement, and that the recruited cohort is representative of the study population.
Recruitment of patients to RCTs is often difficult, with many studies struggling to reach their targets. 2, 3 In multi-centre trials, local clinicians are relied on to recruit patients, leaving the study centre with limited control over recruitment. 4 If clinicians do not recruit enough patients, then studies become more expensive, take longer and fail to achieve their recruitment targets. Primary care-based RCTs often rely on a large number of research sites to recruit patients, and these trials also suffer from problems with patient recruitment. However, reasons for low patient accrual are poorly understood and few methods employed by research teams to improve recruitment are evidence based. 5 Many reasons are given for poor recruitment, including overestimation of yield from particular sources, inadequate planning and inability to amend recruitment strategies rapidly if recruitment is slow. 6 Extensive literature exists that cites problems with the consent process as being a major barrier to recruitment, 2 but these relate mainly to secondary care cancer trials that are likely to have specific problems that do not relate to primary care-based trials looking at other diseases. The literature often focuses on the need to determine patient levels of understanding to ensure that patients have given fully informed consent, but less evidence is available on whether patients have also given fully informed refusal. 7 This is an important issue if researchers are to achieve their targets while ensuring that the right patients both enter and decline trial participation. More understanding of the factors that influence consent is needed so that these can be taken into account when planning future trials.
This analysis is based upon a large primary carebased RCT that aimed to recruit patients aged 75 and over with a diagnosis of atrial fibrillation (AF) to a trial of warfarin versus aspirin for prevention of stroke. 8 Although our recruitment target was achieved, patient entry was slower than anticipated and required a restructuring of our recruitment strategy to achieve study power within a reasonable timescale. To identify reasons for this initial delay and to help inform the design and conduct of future primary care trials, we explored what patient, practice and/or practitioner characteristics predicted whether an individual would consent to take part in the trial.
Methods
The methods of the trial are described elsewhere. 8 In brief, potentially eligible patients were identified through computer searches for AF supplemented by opportunistic screening of the pulse. An electrocardiograph (ECG) showing AF was required to confirm eligibility for the study. One doctor per practice acted as the local investigator for the study. The research team trained investigators in study procedures and Good Clinical Practice over the 4-year period (2001) (2002) (2003) (2004) that patients were recruited. During this time, changes were made both to study procedures and to investigator training (Table 1) . Trial procedures were simplified and payments to practices were altered.
Once trained, investigators screened their patients to determine eligibility. The medical records of patients aged over 74 who were found to have ECG confirmed AF were examined for presence of any study exclusion criteria (rheumatic heart disease, history of intracranial haemorrhage, major gastrointestinal haemorrhage in last 5 years, active peptic ulcer, allergy to study medications). If the primary care physician (GP) was in equipoise as to whether or not they should be treated with aspirin or warfarin after review of relevant risk factors for stroke and haemorrhage, the patient was invited to attend a study clinic. 8 Eligible patients were sent a patient information sheet and a letter inviting them to see their primary care physician to discuss trial participation. During this appointment, the patient made the decision whether or not to take part in the study.
This analysis focuses on the 1763 patients from 260 practices in England and Wales who demonstrated that they were willing to consider study participation by attending the study clinic. Information on past medical history and medications was collected from the medical records. Disability score was completed by the patients during the study clinic appointment. Practice and practitioner characteristics were collected in a questionnaire completed by each practice on recruitment to the study. Data on the year that the practice and the patient were recruited to the study and the number of patients attending a study clinic appointment from each practice were available in the study database.
The effect of patient, practice and practitioner factors on patient consent was explored using logistic regression, univariable for factors considered one at a time and multivariable for factors considered in combination. Further multivariable analysis was conducted using a multi-level mixed effects model.
Results
In total, 1763 people attended the study appointment. Twenty-three (1.3%) had absolute exclusion criteria and so were excluded from this analysis. Of the 1740 included, 51% were male, 94% white, 32% already taking warfarin, 44% already taking aspirin, 9% had a history of transient ischaemic attack (TIA), 6% had a history of stroke and 70% were already known to have AF. The mean age of attendees was 81.9 years (range 74-96). In total, 973 (55.9%) patients consented to be randomized, although there was a wide variation between local investigators in the proportion of eligible patients who gave their consent (0-100%) ( Fig. 1 ).
Patient factors
On univariable analysis, people already on warfarin were more likely to give consent. Patients offered trial entry in 2004 were almost twice as likely to participate as those considered in 2001. Patient socio-economic status also predicted whether or not a patient would consent, although there was not a simple linear association between the quartiles. Patients on aspirin and those with an increased risk of stroke (history of TIA, angina or non-rheumatic valve disease) were less likely to give their consent, as were people aged over 85. There was no significant difference, however, between the two younger age groups (Table 2) . On multivariable analysis taking both patient and practice factors into account, patient deprivation and use of aspirin were no longer significant. All other factors that were significant in univariable analysis remained so with the logistic regression model (Table 2) . Patient deprivation was eliminated, as it was strongly associated with the number of practitioners in a practice, the number of patients attending a study clinic appointment and the date that the patient entered the study. Use of aspirin was no longer significant because there was a strong inverse association with use of warfarin. With the multi-level model, the pattern of effects was very similar to that seen with the logistic regression, with the regression coefficients from the two analyses showing a correlation of 0.95. However, as expected, effects were generally less significant. Previous TIA was no longer significant and the significance of valve disease was marginal (P = 0.06). Other factors remained significant.
Practice factors
On univariable analysis all practice factors, with the exception of primary care physician sex, had a significant effect on a patient's likelihood of giving consent. Patients registered with practices who attended study training during 2004 were almost twice as likely to consent as patients in practices who trained in 2001. Similarly, patients in smaller practices were most likely to consent. There was a
On multivariable analysis, the year that the practice was recruited to the study was no longer significant, due to its strong association with the year of patient recruitment. All other factors that were significant in univariable analysis remained so (Table 2 ). With the multi-level model, year of full GMC registration was no longer significant.
Discussion
This is the largest study to look at factors influencing patient consent to a multi-centre primary care-based RCT. We found both patient and practice factors independently predicted whether a patient would consent to take part.
Patient factors
The patient factors may reflect general attitudes towards trials, with understanding and acceptance of issues such as randomization, uncertainty and acceptability of treatment arms playing a part in a patient's decision on whether to participate. [9] [10] [11] Many of the patient factors could also be specific to the interventions (warfarin and aspirin) being tested, 3 with patients already on warfarin being more likely to give consent. This presumably reflects the inconvenience and unpopularity of the treatment. 12 Patients with a history of valve disease, angina or TIA were less likely to give consent. This could be due to the impact of perceived illness severity on trial participation, 10 or it may be that these patients had a strong preference for warfarin as they felt that they had more to benefit from this therapy.
11, 13 The reduced likelihood of older patients Family Practice-an international journal (in this case over the age of 85) giving consent has been reported in other studies. 14 The year that the patient was invited to enter the study was the most important patient factor, with a patient approached in 2004 being twice as likely to take part as one approached in 2001.
There are several possible explanations as to why there was such a strong association between when a patient was recruited and whether or not they gave consent. It is possible that changes to investigator training methods had an impact on the way in which investigators conducted the consent process (Table 1) . Many doctors encounter problems obtaining consent satisfactorily, 15 and changes in training may have helped to alleviate some of these. An individual patient meta-analysis published at the end of 2002 16 was incorporated into the training sessions in 2003. This helped demonstrate the uncertainty as to whether the benefits of warfarin outweighed potential harm as compared to aspirin in the study age group. Investigators trained after this date may, therefore, have been more confident that equipoise existed for individual patients, 4 possibly resulting in an increased likelihood that a patient would consent to take part. There were several changes to trial procedures (see Table 1 ) which might have had an effect, though most of these changes will have affected the trial 'upstream' of the consent process. These amendments potentially had a two-fold effect. Simplification of study procedures resulted in a reduced workload for investigators, minimizing the negative impact that a time-consuming protocol has on a physician's ability to engage with the research, 3 thus making the project more attractive to them. 17 Changes to both payment methods and study procedures reduced the time between investigator training and commencement of patient recruitment (from approximately 4 months to approximately 2 months) so investigators were possibly more familiar with the trial rationale and protocol than they would be after a lengthy delay. Haidich and Ioannidis 18 demonstrated in a secondary care setting that the longer the gap between study commencement and enrolment of the first patient, the less likely the site is to recruit well. The broadening of the inclusion criteria to allow people on warfarin to be considered may be a partial explanation of the temporal trend observed in patient consent, though it is not clear why there should have been a 2-year lag before it had an effect. It may be that there was a secular change in patient attitude, either to trial participation in general or value of warfarin in particular over the study period. Warfarin use has become more common in older people over time, 19 and this may have influenced willingness to participate.
Practice and practitioner factors
In this study, older physicians were more likely to obtain consent than younger physicians, although there was not a simple linear relationship with age, and a higher proportion of patients from smaller practices gave consent than from larger practices. Practitioners can be uncomfortable describing personal equipoise and the randomization process 20 and will often emphasize aspects of the trial that they expect patients to understand more easily. 21 These difficulties may be mitigated in smaller practices where continuity of care is possible, and physicians can get to know their patients better, giving patients a feeling of security 22 and the primary care physician a better understanding of 23 and increased feeling of responsibility towards their patient. 24 This enables them to be both more selective about which patients they invite, and more confident in their relationship.
The effect of age may reflect a number of factors, including variations in consulting style or differing attitudes to warfarin. Older doctors are seen to be more willing to listen and more reassuring than younger doctors, and are viewed more positively by older patients. 25 
Strengths and limitations
The patients in this analysis were all considered eligible for the study by their primary care physician and all attended a clinic appointment, so were not averse Family Practice-an international journal to trial participation per se. Therefore, the factors considered here impact directly on the process of obtaining consent, rather than on other parts of the patient pathway leading to trial participation, such as willingness to attend, or physician decisions about eligibility. Another strength is the large size, and the high degree of data completeness, with over 90% data completeness (worst data item was prior aspirin use, with 7.8% missing data). There are some weaknesses to this analysis. Although it demonstrates that a wide variety of factors influence recruitment, it does not allow us to understand how or why these characteristics have such a significant effect. It is based around a single trial, so may be difficult to generalize to other primary care trials. However, there are findings here that are of general interest. The effect of practice size and the impact of year of recruitment are unlikely to have been primarily related to the nature of the trial interventions. Furthermore, Donovan et al. 26 demonstrated that the way that study treatments are described to a patient influences whether or not they are willing to take part, so it is possible that even study-specific factors such as prior use of warfarin were influenced by how the investigator conducted the consent process.
Implications for future primary care-based RCTs
The two-fold difference in the likelihood of whether or not a patient would give consent over the time course of the study having adjusted for influence of other patient and practice factors suggests that the conduct of a trial can have a dramatic effect on patient recruitment. It is possible that changes made to investigator training, study procedures and payment methods account for this finding. As the analysis only considered patients who were eligible for the study and who went through the informed consent procedure, the changes must have affected either the type of patients attending this appointment, or what was said to them during the consent process. The evidence base for how to train investigators and conduct trials in primary care is poor. 5 This analysis suggests that research into this area could yield important benefits in terms of enhancing recruitment to future studies. 
